Reactivity of human saphenous veins at arterial perfusion pressures.
Vasospasm of human saphenous vein grafts has been reported after aorta-coronary bypass operations. However, it is unknown whether veno-arterial grafts are inherently responsive to vasoconstrictor stimuli after implantation into the arterial circulation or whether their vasomotion is secondary to hemodynamic changes. Thus in this study we used in vitro methods to directly evaluate whether isolated human saphenous vein segments respond to vasoconstrictor agents at arterial pressure levels. External diameter and intraluminal flow were monitored in 12 human saphenous vein segments, which were perfused at 30 ml/min with physiologic salt solution at 90, 70, and 50 mm Hg. Increasing intraluminal pressure higher than 50 mm Hg or exposing the vein to Ca(2+)-free media did not increase vessel external diameter or intraluminal flow, which suggests that human saphenous veins were fully distended at pressures of 50 mm Hg or greater. However, all human saphenous veins were activated by a 1 mumol/L dose of norepinephrine at 50 mm Hg and dilated during subsequent intraluminal infusion of a 1 mumol/L dose of acetylcholine, showing intact vascular smooth muscle and endothelial cell function. In the same vessels, a 1 mumol/L concentration of 5-hydroxytryptamine constricted human saphenous veins by 19%, 22%, and 26% at intraluminal pressures of 90, 70, and 50 mm Hg, respectively, and reduced vessel flow by 6%, 24%, and 42% at the same pressure levels. Similarly, a 1 mumol/L concentration of norepinephrine constricted vessels pressurized at 90, 70, and 50 mm Hg by 9%, 12%, and 17%, respectively, and attenuated vessel flow by as much as 32%. We conclude that human saphenous vein segments are fully distended at perfusion pressures greater than 50 mm Hg, but can dynamically constrict to vasoactive agonists and regulate graft flow at intraluminal pressures as high as 90 mm Hg. Our findings in isolated human saphenous vein segments lend support to clinical observations that human saphenous vein grafts should be regarded as vasoactive conduits after implantation at arterial pressure levels.